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Transformers for Single, Two, and Three
Phase Currents

The construction of transformers for single and two phase currents
is practically the same. With the core-type transformers there are
two legs, carrying the coils as described, and the coils are frequently
arranged so that the transformer can be employed on services for 100
or 110, and for 200 or 220 volts, the coils on the two legs being con-
nected in parallel for the lower pressure, and in series for the higher
pressure. For two-phase services, exactly the same construction is
employed; there are two legs, but each leg is connected to one of the
phases. With three-phase services there are three legs, each having
its own coils, and each set of coils being connected to one phase. For
a larger number of phases there would be more legs in proportion.
It will be understood that in the construction for the single-phase
transformer two legs are necessary, because a complete magnetic circuit
cannot be formed in any other way. With shell transformers the
arrangement, for single, two, and three phase, is made in various
ways, but the main lines, as described above, are followed. There is
practically no difference between the construction of a single and a
two phase shell transformer, except that there are separate sets of
coils with two-phase, while there is only one with single-phase; and
by a simple extension, three-phase have three separate sets of coils.

Cooling Stationary Transformers
It was mentioned above that the coils and the iron core both had
a certain quantity of heat liberated in them, and it is important that
the heat shall be dissipated as it is formed for two reasons. As was
explained in Chapter L, all metals increase their resistance with
increase of temperature, and in a definite proportion to the increase;
therefore, as the temperature of the copper coils of a transformer
increases, their resistance also increasing, the current passing through
them decreases, and according to the formula H = C2B, the loss in
the coils, with a given current, also increases. In the case of the
heating of the iron another curious result was discovered by Mr.
Mordey, and confirmed by other observers, some few years since, viz.
that ii the iron cores on transformers are allowed to be raised to a
certain temperature, what has been termed "ageing" takes place.
The iron increases its magnetic resistance, the output of any given
transformer being thereby decreased. Both of these troubles are got
rid of by not allowing the transformers to increase their temperature